ABSTRACT: An experiment was conducted to determine the effect of graded levels of β-glucanase supplementation to barley (Hordeum vulgare)-based diets on the digestibility of DM, GE, N, and AA for growing-fi nishing pigs. Eight pigs (initial BW: 53.3 ± 3.2 kg) were each fi tted with a simple T-cannula at the distal ileum and allotted to a replicated 4 × 4 Latin square design with 4 diets and 4 periods in each square. Diets were based on a barley-soybean (Glycine max) meal (SBM) basal diet (BD) containing 199 g CP and 3286 kcal DE per kilogram of diet. Treatments consisted of the BD and the BD supplemented with 10,000 (10K), 20,000 (20K), or 30,000 (30K) units of β-glucanase per kilogram at the expense of corn (Zea mays). Chromic oxide (0.5%) was included as an indigestible marker. Each experimental period consisted of 4 d of adaptation, 1 d of feces collection, and 2 d of ileal digesta collection. Apparent total tract digestibility (ATTD) of DM ranged from 81.0 to 82.5% and was not affected by β-glucanase supplementation. In the BD, ATTD of GE and N was 83.1 and 83.3%, respectively, and was not different in the BD supplemented with up to 30K units of β-glucanase per kilogram at 83.4 and 83%, respectively. Increasing levels of β-glucanase supplementation to the barley-SBM-based diet did not affect the ATTD of any criteria measured. Apparent ileal digestibility (AID) for DM, GE, and N ranged from 60.6, 65.4, and 70.8% (10K) to 66.4, 71.0, and 74.9% (20K), respectively. For indispensable AA, AID for Lys (79.9%) and Met (78.1%) was lowest in the BD supplemented with 20K and 10K units of β-glucanase per kilogram, respectively, and was not different from the digestibility of Lys and Met in the diet with added 30K units of β-glucanase per kilogram at 80.8 and 80.4%, respectively. There were neither signifi cant linear nor quadratic effects of β-glucanase supplementation to barley-SBM-based diets on the AID of DM, GE, N, and AA. In conclusion, β-glucanase supplementation did not affect apparent ileal and total tract nutrient digestibility in grow-fi nish pigs fed a barley-SBM-based diet.
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INTRODUCTION
Beta-glucans, which are present in the endosperm wall of barley, are composed of glucose molecules in long linear polymers with mixed β-(1→4) and β-(1→3) glycosidic bonds and have been identifi ed as antinutritional nonstarch polysaccharides causing poor growth and nutrient digestibility in pigs. The supplementation of β-glucanase, which hydrolyzes β-glucan, to barley-based diets may improve growth and nutrient digestibility in pigs (Li et al., 1996) . The effi cacy of β-glucanase has been demonstrated in broiler studies (Hesselman and Åman, 1986; Ravindran et al., 2007) . However, results from studies with pigs have been equivocal (Graham et al., 1989; Li et al., 1996) .
Moreover, there is a scarcity of information concerning the digestibility of AA in barley-based diets for growing pigs as infl uenced by β-glucanase supplementation. The current study was designed to determine the effect of graded levels of β-glucanase supplementation to barleysoybean meal (SBM)-based diets on the digestibility of DM, GE, N, and AA for growing-fi nishing pigs.
MATERIALS AND METHODS
All animal procedures were approved by the Purdue Animal Care and Use Committee.
Animals and Dietary Treatments
Eight Hampshire × Duroc × Yorkshire × Landrace barrows (initial BW 53.3 ± 3.2 kg) were each surgically fi tted with a simple T-cannula at the distal ileum to enable the collection of ileal digesta. All of the pigs were individually housed in metabolism crates (1.22 × 1.22 m) in an environmentally controlled room. The 8 barrows were assigned to 4 dietary treatments in a replicated 4 × 4 Latin square design. Each period consisted of a 4-d adaptation and a 3-d collection. Daily feed allowance of each period was set as 4% of the BW of the lightest pig at the beginning of each period. The feed was fed in 2 equal meals at 0700 and 1700 h. Fecal sample was collected for 24 h on day 5 and ileal digesta for a total of 24 h on days 6 and 7 (from 0700 to 1900 h). All samples were stored at -20°C prior to analyses.
Dietary treatments were based on a barley-SBM basal diet (BD) containing 199 g CP, 3286 kcal DE, 8.4 g Ca, and 5.5 g nonphytate P per kilogram of diet. Treatments consisted of the BD and the BD with 10,000 (10K), 20,000 (20K), or 30,000 (30K) units of β-glucanase per kilogram of diet at the expense of corn, and respective analyzed activities were 8745, 22,230, and 28,683 units of β-glucanase per kilogram. Chromic oxide (0.5%) was included as an indigestible marker. The ingredient composition of the BD used was as follows: barley, 603.6 g/kg; corn, 60.7 g/kg; SBM, 240.4 g/kg; soybean oil, 25 g/kg; limestone, 10.5 g/kg; dicalcium phosphate, 12.8 g/ kg; whey, 5 g/kg; fi shmeal, 10 g/kg; salt, 4 g/kg; vitamin + mineral premix, 2.5 g/kg; and Se, 0.5 g/kg.
Chemical and Statistical Analyses
At the completion of the experiment, both the ileal and fecal samples were thawed and pooled for each pig within each period and subsampled for chemical analyses. Apparent ileal digestibility (AID) of DM, N, GE, and AA and apparent total tract digestibility (ATTD) of DM, N, and GE were calculated using the Cr concentration of feed, digesta, and feces (Adeola, 2001 ). All data were analyzed using the GLM procedure of SAS (SAS Institute, Cary, NC). Orthogonal polynomial contrasts were used to determine the linear or quadratic effects of graded β-glucanase level on ATTD and AID of nutrients and energy.
RESULTS AND DISCUSSION
Both ATTD and AID of DM were not affected by β-glucanase supplementation and ranged from 81.0 to 82.5% and 60.6 to 66.4%, respectively. In the BD, ATTD and AID of GE and N were 83.1 and 83.3% and 66.3 and 73.1%, respectively, and were not different in the BD supplemented with up to 30K units of β-glucanase per kilogram at 83.4 and 83% and 69.4 and 74.4%, respectively (Table 1) . Similarly, Graham et al. (1989) indicated that supplemented β-glucanase did not affect the AID of GE and CP in both growing and fi nishing pigs fed barley-based diets. However, Li et al. (1996) reported that β-glucanase supplementation to a hulless barley-SBM diet signifi cantly increased the ileal and fecal digestibility of DM, GE, and CP in weaned pigs. Because the initial BW of the current (53.3 ± 3.2 kg) and Graham et al. (1989) studies (80 kg) was different from that of study by Li et al. (1996; 7.3 ± 0.8 kg) , difference in results between studies might be attributed, in part, to difference in the age of pigs. As pigs grow, fi berdegrading enzyme activity in the small intestine also increases (Graham et al., 1988) ; therefore, the effects of added β-glucanase to diets for growing-fi nishing pigs may be diminished in comparison to nursery pigs. For indispensable AA, AID for Lys and Met were lowest (79.9 and 78.1%, respectively) in the BD supplemented with 20K and 10K units of β-glucanase per kilogram and were not different from AID for Lys and Met in the BD with added 30K units of β-glucanase per kilogram at 80.8 and 80.4%, respectively. There were neither signifi cant linear nor quadratic effects of β-glucanase supplementation on the ATTD and AID for the criteria measured. Li et al. (1996) and Baidoo et al. (1998) showed that β-glucanase addition to barleybased diets improved the ileal digestibility of AA for young pigs whereas AA digestibility was not improved in the current study. The improved AA digestibility from the aforementioned studies could be attributed to the basic mode of action of β-glucanase, which includes a breakdown of endosperm cell wall β-glucan, resulting in a more complete digestion of protein in the small intestine of the animal (Hesselman and Åman, 1986) . Li et al. (1996) showed a greater level of nutrient digestibility in nursery pigs in comparison to results obtained in the growing-fi nishing pig study published by Graham et al. (1989) . These studies also showed substantial degradation of β-glucan prior to the ileum, which is presumably due to increased microbial activity as the pigs grow. Therefore, it might be hypothesized that the confl icting results between the current study and the aforementioned studies may be attributed to differences in age-related gut microbial populations that infl uence the degradation of β-glucan. In conclusion, β-glucanase addition did not affect apparent ileal and total tract nutrient digestibility in grow-fi nish pigs fed a barley-SBM-based diet.
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